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Eastern Interconnection Mean Primary Frequency Response
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Many Moving Parts
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Interconnection Frequency Response
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Eastern Interconnection
Fit Plot for M-4
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ERCOT Interconnection
Fit Plot for M-4
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Western Interconnection

Fit Plot for M-4
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Quebec Interconnection
Fit Plot for M4
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The NOI seeks input on whether and what action is needed,
iIncluding whether to:

A Amendthe pro formaLGIA and SGIA tequireeachgenerating unit/facility
connected to the BP® operatewith the governorin-serviceand
responsive to frequencyvhen the unit is online and released for dispatch

(unless agreed upon with the BA

A The performance of existing resources and whether to impose primary
frequency responsesquirements on existing resourcgs Reliability
Standards, tariffs, or other formats); and

A Requirementsrelated to procuring andompensatingprimary frequency
response.
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ANERC believes that frequency response (as part of overall
frequency support) is an Essential Reliability Service (ERS) to
the bulk power system.

AFERC has enabled sale of primary frequency response servic
marketbased rates; NERC believes that frequency response
Included in thepro formalLGIA/SGIA would be a conservative
approach.

ATheERSTﬁnaI report recommended that ALL resources have
the capability to provide frequency response (and reactive
support) when operating in a condition that facilitates
frequency response (e.g., ndraseloadedl
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Devel opi ng t

AProvisionsfor marketbased sale of primary frequency response
provides a mechanism for entities to be compensated when
reducing generation output for frequency response reasons;
however, there are no requirements that ensure tmasources
have thecapabilityto provide frequencyesponse.

AWith a rapidly changing resourerix, ensuringadequate
frequencysupportis a necessity for BPS reliability.

AThe RS/OC Guideline is being modified to include asynchronc
resources pursuant to Recommendation 1 of the 2012
Frequency Response Initiative.
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NERC Frequency Response Requirements
NORTH AMERICAN ELECTRIC Different Approaches, Different Considerations

Not Required in Interconnection Agreemen| Requiredfor All Generators

Relies on thirgbarty/market mechanisms to Interconnection Requirement/Rule/Reliabilr
meet requirements Standardfor frequency responsive resources

- Requirement would apply to BAs; no Requirement wouldpplyto all applicable

requirement for GOs to haveapability GO & T I A NJ |y Rap&bljitgzA G |
- No measurable performance for GOs; o1 - Measurable performance for GOs
Interconnection and BA FRMs - Requirement for reasonabl@eadbandsn
- No requirements omleadbands; GOs can  support of frequency stability
set however they like - Projected (seen in ERCQOT) tighter control

- Wider frequency variabilitg status quo Requirement for reasonable droop
- No requirements on droog GOs can set controls in support of frequency stability

however they like - Wholesome reliance on all resources
- Tendencytodepengdy G aSt SO0 dns@lvayonline
resources to meet BA FRQvhat if - Operator flexibility
offline? - Uniform response alleviatastertie
- May drive stability risks for unbalanced pickups
responsec heavy transfers on interties - { AYAf I NJ G2 Y2aid Y2F

- BA approach is unigue to North America  Codes



Potential Areas of Focus

wBAL Standard

¢ Does not guarantee performance, measured by median
performance

¢ Providesconsistent methods for measuring Frequency
Response and determining the Frequency Biaing

wAsynchronous Resources

¢ Modifying RS/OC Guideline to include desired operating
characteristics

¢ Coordinating with IEEE on Standard 1547 for DER
¢ Not currently required to have the capability to provide FR

wPlanning
¢ Frequency Response studies in the planning horizon

13 RELIABILITY | ACCOUNTABILITY



Presenter: Rian R. Sackett Contributing Experts: Dmitry Kosterev
Bart McManus




//’ / " .’//, ,/
ENeANN B v 0 LA /é PO TWaJF R, /A YDEEME NG S T BRTAR T 0 N
/ / R /|

C Reliability and Compliance

C System Monitoring and Analysis Toolbox
C Tuning Plant Level Controls

C Estimation of FRR Capabillity
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A R1 takes effect 12/1/2016

A BPA BA has no issue meeting BAL-003-1
standard

A Our focus A Reliable operations/planning
and building tools for faster analysis.



Rankl PMU = W073CORONADO__ 02

Number of PMUS Affected = 47
Frequency Change Magnitude = 0.09742603

Data Quality Measure 100.0 % of good Frequency Data

Reason: Frequency Excursion <= 39930 Hz
Date and Time: 03/08/2016 14:36:36
Lowest Frequency: 59920 Hz

Return to 60 Hz + 36 mHZ: YES @ 14:37:00 after 24 seconds

Largest Magnitude ACE: 187 81 MW

ey

Largest Magnitude Frequency Bias: -312 MW/0.1Hz
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B SYNCHRO_.. [=|o=| | ER SYNCHRO_FDM_LIST.PDI*

spuonnorussor || SYNCHROPHASOR: FREQUENCY DISTURBANCE SUMMARY 31712016 1:25:39233PM | CLOSE

DISPLAY MENU

SERVER: 12 UU E“ |E |
it
SWITCH SERVER

3/18/2016 12:57:49 PM

Event Time Magnitude (Hz) Rank1 PMU PMU Count Alarm Event

03/17/2016 13:25:38.233 .0448 Garrison 46 Alarm
03/16/2016 19:22:49.466 .0480 AESO:Bennett 44 Alarm
03/16/2016 16:21:45.466 .0489 BCH:Revelstoke 47 Alarm
03/16/2016 15:30:52.583 .0552 BCH:Revelstoke 48 Alarm
03/16/2016 07:46:04.949 .0477 SRP:Coronado 45 Alarm
03/14/2016 06:28:31.549 .0437 IPCO:Midpoint 47 Alarm
03/13/2016 15:12:31.366 -.0078 Chief Joseph 47
03/13/2016 15:02:18.216 -.0216 Chief Joseph 47
03/10/2016 03:21:07.183 .0417 SRP:Coronado 47
03/09/2016 20:25:01.833 .0538 BCH:Revelstoke 45
03/09/2016 17:21:14.783 .0516 SRP:Coronado 47
03/08/2016 16:44:13.266 .0590 LADWP:Intermountain 45
03/08/2016 14:36:24.700 .0974 SRP:Coronado 47

. 03/07/2016 14:26:32.516 0681 APS:Navajo 46
|m'ml 03/03/2016 15:04:42.283 1666 Alvey 35

2

DISPLAY PREFERENCES
SHOW TOOLBARS




1y, A
oA N E v o LA K SRRSO N TN

System Monitoring: PMU PI Displays



